Interactions of cyclosporine with renal proximal tubule cells and cellular membranes.
Cyclosporine-induced nephrotoxicity is a limiting factor in the clinical use of cyclosporine. Since the manner in which cyclosporine interacts with proximal tubule cells and their membranes may provide insight into the cellular pathophysiology of cyclosporine toxicity, experiments were undertaken to characterize the interactions of cyclosporine with proximal tubule cells, renal brush border membranes, and renal cortical mitochondria. Cyclosporine bound to isolated rat renal brush border membranes in a saturable manner with a Kd of 0.38 microM and an nmax of 0.33 nmoles/mg protein. Scatchard analysis suggested that the interaction of cyclosporine at low concentrations with brush border membranes was consistent with a partitioning process rather than binding to a specific membrane component. Cyclosporine inhibited rat renal cortical mitochondrial respiration in a dose-dependent manner, with 8 microM as a threshold dose. This inhibitory effect was greater for respiration supported by succinate than pyruvate-malate. TMPD-ascorbate-supported respiration was unaffected. Suspensions of rabbit renal proximal tubule segments were incubated in vitro with 0.5-500 microM 3H-cyclosporine to measure the kinetics of cyclosporine uptake. Uptake was rapid (80% after 10 min) and saturable at 100 microM, with 9 nmoles cyclosporine/mg protein accumulated. Incubation of suspensions of enriched in rabbit renal proximal tubule segments with 10 microM cyclosporine in vitro for 2 hr with or without 22.5 min of hypoxia, or for 16 hr without hypoxia, had no effect on a variety of quantitative metabolic parameters of cell injury, including basal and uncoupled tubule respiratory rates and tubule K+, Ca++ and adenine nucleotide levels. These results demonstrate that cyclosporine interacts with critical renal membrane components at low concentrations but this interaction does not result in proximal renal tubular cell injury acutely in vitro.